Abstract: Mastitis is a widespread disease of the dairy goats associated with alterations in the physical
Introduction
Mastitis is a universal disease of the dairy goats accompanied by physical, chemical, pathological and bacteriological changes in milk and glandular tissues [1] [2] . The course of the disease in goats ranges from acute to chronic [3] , and is characterized by deterioration of the physical condition, pneumonia, septicemia, and sometimes toxemia [4] . The disease is caused by several microbial agents such as Staphylococcus aureus, Escherichia coli, and Clostridium perfringens, yeast and fungi [5, 2, [6] [7] [8] [9] [10] [11] . Mastitis in goats is a fatal clinical form associated with inflammatory processes in the mammary glands [12] . The responses in tissues are mostly associated with exudations and cellular infiltration which alter blood cellular counts [13] [14] [15] [16] . Serum biochemical changes are of paramount importance in accessing the level of cellular and systemic responses of tissues and organs to damage.
To the best of the author's knowledge, the relationships between mastitis, hematological and biochemical alterations are lacking in Sahel goats. The aim of the present study was to evaluate the alterations in hematological and serum biochemical parameters of Sahel Goats with clinical mastitis.
II. Materials and methods
Twenty six Sahel goats with clinical mastitis and ten normal goats taken as the control group between the ages of 3.5 years were used for the study. The mammary glands of the goats were examined and clinical mastitis was defined based on physical examination of the gland by palpation and examination of expressed milk for abnormal color and consistency. Sampling: Blood samples were obtained from all goats via the jugular vein, anticoagulated with Ethyl Diaminotetra-Acetic Acid (EDTA) for hematological analysis and lithium heparin for biochemical analysis. The hematological parameters determined were erythrocyte, leucocyte counts and hemoglobin concentration using (Cell DYN 3700, Abbot) and hematocrit (PCV) using (Hettich-Hematocrit 210 and Hawksley microhematocrit reader) and differential leucocyte count. The plasma electrolyte and biochemical, sodium, potassium, chloride, total protein, albumin and globulin concentrations were determined by chemistry analyser (Hitachi 920) using standard diagnostic kits (Roche).
The data were analyzed using t-test with the statistical software package JMP 9 (SAS, QSAS Institute Inc, Cary, NC, USA). Analyses were considered as significant at p<.05.
III. Results
The red blood cell counts, packed cell volume, neutrophil counts, lymphocyte and eosinophil counts were all affected in goats with clinical mastitis, while Hb, WBC, MCV, MCH, MCHC and monocytes were unaffected in the clinical mastitis group and the control group. However, there was a significant increase (p<0.05) in the neutrophil count and a significant decrease (p<0.05) in differential lymphocyte and eosinophil counts in goats with clinical mastitis (Table 1) . Serum biochemical evaluations showed a significant decrease (p<0.05) in Na + , Cl -and Hco 3 - (Table 2 ). However, no changes were observed with regard to total protein, albumin and globulin concentrations in the serum. 
IV. Discussion
Hematological values determined for clinical mastitis goats in the present study showed a significant increase in neutrophil and a decrease in lymphocyte and eosinophil counts. The significant changes observed between the clinical mastitis group and the control group could be due to the degree of inflammatory responses at the systemic levels. The findings in the present study, is similar to the study conducted by [17] [18] . In the current study, increased value of neutrophils indicates chemotactic factors released by the infectious agents and other immune system components that signal for the recruitment of neutrophil to the sites of infection. Though, the incursion of neutrophils is a dual mechanism. This may cause an inflammatory reaction that results in the elimination of infection and also tissue injury that may lead to fibrosis and impaired mammary function [19, 31] , this occurrence is obvious in the current study where goats afflicted with clinical mastitis had fibrosis and impaired mammary function. Neutrophils promote tissue injury and disturb mammary function and granular enzyme release responsible for tissue degranulation [20] [21] . These findings are in accord to the findings of the present study. In the current study, the lack of significance differences between the clinical mastitis group and the control group in the values of MCH, MCV and MCHC could be due to lack of shift in the erythrocyte population in the two groups; and the mean values of MCV, MCH and MCHC could decrease with respect to time but the reduction may vary following suckling processes. The present finding is similar to the study carried out by [22] . Similarly, there were no significant differences between the goats with clinical mastitis and the control group in the values of total WBC and monocytes. The lack of significant differences in these groups could be attributed to the phase and progression of the disease as reported by [23] .
In the current study, there were significant decreases in the values of packed cell volume and total red blood cells count between goats with clinical mastitis and the control group while; there were significant decreases in lymphocytes and eosinophils count and a significant increase in neutrophils count between the goats with clinical mastitis and the control group. These findings were similar to the findings of [10] where the workers observed a decrease in total erythrocyte count and an increase in total and differential leucocyte counts in goats with clinical mastitis in Oyo State Nigeria. Erythrocyte and leukocyte counts could be important determinants for accessing responses in systemic tissue injury. Depending on the stage and type of inflammation present, the cellular response in the blood could also vary .
In the present study, serum biochemical evaluations showed significant decrease in Na + , Cl -and HCO 3 - ions. The decrease in the concentrations of the electrolytes in the clinical mastitis group could be due to the onset of the disease. According to [25, 26, 30] milk in normal goats contains high concentrations of electrolytes particularly potassium and chloride. However, no differences were observed with regard to total protein, albumin and globulin concentrations in the serum [27] . Albumin constitutes the major protein fraction in blood and tends to be decreased during inflammatory processes [28] [29] .
In conclusion, the results of this finding indicate that clinical mastitis in the Sahel goats' results in significant fluctuations in hematological and serum biochemical parameters. The alterations could be due to altered quality of milk as a result of the physical, pathological, bacteriological and glandular changes.
